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Abstract

The aim of this paper isto investigate the statistical relationship between stock prices and exchange
rates in ASEAN from 1993-2006. Using Engle-Granger test, it finds that the relationship between
stock prices and exchange ratesis characterized by a feedback system, with Singapore Dollar as the
dominant exchange rate. Johansen co-integration test finds that all of the stock prices and exchange
rates are co-integrated. The results are supported by Vector Autoregression and Vector Error Cor-
rection Models. With respect to the relationship between stock prices and exchange rates, the re-
sults are inconclusive. The causality mostly runs from exchange rates to stock prices.
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INTRODUCTIONI

Financial crisisin Asia since mid 1997 and
globa financial crisis in 2008 originated
from the United States are believed to be
caused by severa factors, including a de-
cline in currency values. Earlier part the
Asian financial crisis was marked by a de-
cline in the value of regiona currencies
against the US Dollar, which has already
started since mid 1995. The situation is
worsened by external influences such as the
decline in export vaue since 1996 in the
Asian region. This has led to disruption of
financing the current account deficit and
further led to the accumulation of short-
term loans and the decline in currency val-
ues.

Initially, the increase in short-term
loan by private sectors was not a problem
as the exchange rate was stable and the per-
formance of exports was enough to cover
such loan. This became the problem when
the economic performance decreased, ac-
companied by the decrease in the value of
domestic currencies. Eventually, these led
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to financial crisis, which further decline the
capability of private sectors to repay the
[oan.

The financid crisis in ASEAN was
marked by the fluctuation in exchange rates
and stock prices in each country. The rela
tionship between exchange rates and stock
price were strong in ASEAN, indicated by
the high fluctuation in both variables. Fluc-
tuation in stock price might cause capital
flows which led to the fluctuation in ex-
change rates, or vice versa.

Some researches have been con-
ducted to examine the relationship between
exchange rates with stock prices. They
have been focusing on finding the direction
of the causality between exchange rates and
stock prices. Research conducted by Phy-
laktis and Ravazzola (2002) shows the rela-
tionship between exchange rates and stock
price indices in the UK. They find that the
interaction between exchange rates and
stock price index rise one last time because
of lack of control on foreign capital, the
application of the more flexible exchange
rates and the emerging of capital marketsin
2002. The fluctuation of exchange rates
affects the competitiveness of a company,
because it affects the value of revenue and
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cost of capital and the fact that companies
borrow from foreign countries to support
their operations. On the other hand, the de-
preciation of local currency leads to an in-
crease in export which further increases the
cost faced by the company and its stock
price. On the other hand, an appreciation of
local currency reduces the profits for ex-
porting firms because of lower foreign de-
mand for its products.

The changes in exchange rates af-
fect competitive power of a company
through their impacts on return and capital
costs. This has become the case since many
companies borrow foreign funds to support
their operations. On the other hand, depre-
ciation in the domestic currencies increases
the volume in their exports, which further
increases returns obtained by the compa-
nies and also increases their stock prices.
Eventually, the domestic currency will ap-
preciate which will reduce the volume of
exports.

A direct causal relationship between
the closing stock prices and exchange rates
is found in Abdalla and Murinde (1997).
Meanwhile, Solnik (1984) find a weak
positive relationship between differential of
profit from stock with the exchange in real
exchange value. He aso finds that red
growth in the stock market also has a posi-
tive effect on exchange rates.

This research uses financial data to
predict stock prices. There is an evidence
that the forecast of return from shares
changes due to economic activities as
measured by industrial production, real
growth in gross domestic product (GDP),
the value of labor, or corporate profits. Sol-
nik (1984) argues that stock markets of
Canada, France, Germany, Japan, Nether-
lands, England and the United States, rep-
resenting more than ninety percent of the
world's market capitalization, has a weak
positive relationship between an equity inter-
est differentials and exchange rate changes.

This study attempts to find an accu-
rate causality between exchange rates and
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stock price indices in ASEAN. Exchange
rate is selected as the first variable because
it is the most commonly used variable to
predict the value of the goods or to measure
the economic welfare through the amount
of rupiah per dollar, as the question what is
the value of rupiah per dollar, an indicator
of a country's economy (Harjito, 2006).
Stock price is selected as the second vari-
able because its share price will determine
investors decisions such as whether to in-
vest in Indonesia or other countries in
ASEAN.

This study intends to examine the
relationship between exchange rates and
stock prices in five ASEAN, namely Indo-
nesia, Malaysia, Singapore, Thailand and
the Philippines, using causality test proce-
dure and co-integration. It tries to study the
relationship between changes in exchange
rates and stock prices in ASEAN from
1993 to 2006. It also addresses the question
of whether the relationship between
changes in exchange rates and stock prices
prevailsin the short or long terms.

Engle-Granger causality test exam-
ines the causal relationship between vari-
ables, whether the relationship is uni-
directiona or bi-directional in nature. Sev-
era empirical studies using Engle-Granger
causality tests support the positive causal
relationship from exchange rates to stock
prices. This means that there is a positive
uni-directional causal relationship from ex-
change rates to stock prices. The increase
in currency exchange rates will raise the
stock price. Bodnar and Gentry (1993) as-
sert that there are three effects of exchange
rate fluctuations on firm's value or cash
flow. These include the impact of exchange
rate on domestic exporters to compete with
foreign exporters, input prices, and the
company's assets measured in foreign cur-
rency. An increase in foreign exchange will
increase the value of a company that real-
ized with the increase in stock prices. There
is also a reason to believe that changes in
exchange rates will positively cause
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changes in stock prices. For example, at the
micro level, the appreciation of a currency
can depreciate the stock prices by reducing
firm’'s profit (Jorion, 1990). The response
of stock prices to exchange rate fluctua-
tions may depend on the level of disclosure
(exposure) meaning to the exchange rate
risk, athough this does not always indicate
a strong relationship (Bodnar and Gentry,
1993). Aggarwa (1981) argues that
changes in exchange rates may cause
changes in stock price due to variations in
exchange rates that change the company's
profit, not only for multinational companies
and export oriented companies, but also for
domestic companies, and this affects the
stock price. This implies that the instruc-
tions causality runs from exchange rates to
stock prices.

In contrast, stock prices may aso
influence the fluctuations in exchange rates
through money demand. Changes in stock
prices lead to an increase demand for real
money, and then affect the value of domes-
tic currency (Ajayi et a. 1998). The stock
price may be used to reflect the develop-
ment of macroeconomic variables, such as
expectations of real economic activity.
Therefore, changes in stock prices can af-
fect exchange rates (Solnik, 1984). Bah-
mani-Oskooee and Sohrabian (1992) find a
bi-directional causality for the case in the
United States. They find that the effect of
stock prices to exchange rates and interest
rates viaan increasein real balances.

In addition, the increase in domestic
stock prices will increase domestic wealth,
and then the result is an increase in demand
for money, and eventually an increase the
interest rate. High interest rates cause capi-
tal inflows, resulting an appreciation of
domestic currency (Krueger, 1983). There-
fore, the causal relationship may also pro-
ceed from stock price to exchange rate.
Many authors suggest that changes in price
might disturb the equilibrium in money
supply with regards to other assets in indi-
vidual investment portfolio, as investors try
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to rearrange their portfolios of financial as-
sets and real assets to a new balance. The
rearrangement of portfolio, which includes
the arrangement of stock price, is meant to
adjust the new equilibrium level. On the
other hand, there are other researchers who
support the view that capital market has
become the barometer for economic activi-
ties. The continuous movement in stock
price, in general, shows the fluctuation in
the economy which stimulate the growth of
money, such as the activity to respond an
increase in greater demand for loan. The
increase in money demand will increase
interest rae, which will leads to capital in-
flow, and eventually appreciate the domes-
tic currency in terms of foreign currency. In
other words, changes in stock price might
influence capital inflow (outflow) to (from)
a country to the others, which will eventu-
ally changes the exchange rates of domestic
currency to the foreign ones.

Research carried out by Granger
(2000) found that data from South Korea
support the finding that changes in ex-
change rates cause changes in stock prices.
The data from the Philippines shows that,
based on the result from portfolio approach,
stock price negatively influence exchange
rates. The data from Hong Kong, Malaysia,
Singapura, Thailland and Taiwan shows
strong bi-directional causality, while the
data from Indonesia and Japan fail to un-
cover any pattern. Doong and Y ang (2005)
find that stock price and exchange rates are
not correlated. Using Engle-Granger cau-
sality test, bi-directional causality is de-
tected in Indonesia, Korea, Maaysia and
Thailand.

METHODS

This study intends to examine the relation-
ship between exchange rates and stock
prices in ASEAN-five (Indonesia, Singa-
pore, Maaysia, Thailand and the Philip-
pines) using causality test procedure and
the co-integration. Data used in this study
are weekly data from the exchange rates
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and stock prices of the ASEAN-five. The
data are taken from the ASEAN-five,
which have been published in newspapers,
DataStream, or from the website. To
achieve the objectives of this study, data
analysis is conducted in two stages. The
first stage uses an Engle-Granger causality
test. This test is used to test how causality
can occur between exchange rates and
stock prices. The second stage is conduct-
ing co-integration test using Johansen co-
integration test. The second test is used to
test whether causality relationship between
exchange rates and stock prices in ASEAN
are effective for short or long terms. To
support the second stage, the analysis con-
tinued by using analysis of Vector Autore-
gression (VAR), Impulse Response, and
Vector Error Correction Model (VECM).
Prior to conducting the tests mentioned
above, data were tested by unit root to test
the stationary of data.

Unit Root Tests

The preliminary step in this research fo-
cuses on determining the degree of integra-
tion in each variable. For this purpose, this
research examines the presence of unit root
at the elementary level (data level) and the
first difference whether the data have been
modified in the form of logarithms or in the
form of percentage changes for each vari-
able. The data from a stationary series must
have the feature that the mean and covari-
ance series does not depend on time. A se-
rial data that is not stationary is called non-
stationary data. Examples of data series that
are non-stationary are random changes:

Yi= VY1 teé,

where ¢ is a stationary random changes of
the disturbance. The data series y; has a
constant value of forecasts, the require-
ments for t, and variations that rose steadily
over time. A random processis a difference
stationary series because the first difference
of y; is stationary, namely:
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Vi - Vi1 = (I-L)yi = &

A difference of a stationary data se-
riesis said to be integrated is shown as I (d),
where d indicates the integration. State of
integration is the number of unit roots con-
tained in the data series, or the number of
operations that makes a difference in these
data become stationary. For the concept of
random process above, there is one unit
root series (1), in away similar to a series
of stationary 1(0). A forma method to test
the serial datais the unit root test. This test
examines the stationary of the data.

To conduct the test, this study uses
the procedure which has been used by pre-
vious researchers, namely the Augmented
Dickey-Fuller procedure (Dickey and
Fuller, 1979).

Engle-Granger Causality Test

Engle-Granger causdlity test examine the
direction of causality between variables.
The possible outcomes are bi-directional,
uni-directional, or no causality at all. Usu-
aly, regression anaysis reflects only a
mere relationship. However, Granger won
the Nobel Prize by providing the possibility
of bi-directiona nature between two variables.
This study uses Engle-Granger cau-
sality test to analyze the relationship be-
tween exchange rates with stock prices.
Engle and Granger (1987) states that when
the time series data characterized by non-
stationary, co-integration analysis is a sta
tistical technique to match. In cases where
there are two data series are integrated 1(1),
the vector autoregression model (VAR) can
be built to the original data (level) or at the
level of the first difference with the addi-
tion of an error correction for the dynamic
anaysis of short-term and to reduce the
possibility of afalse causality.
Engle-Granger causdlity test as
sumes that the relevant information to pre-
dict exchange rates and stock prices subse-
guently used solely for time series data at
variable exchange rates and stock prices.
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The test is predicted by pair regression as
follows:

Yt=a0+zath—i+ZﬁiXt—i+gt (1)
i=1 i=1

Xe=Vo +Z:Bixt—i +Zdth—i T U, 2
i=1 i=1

where Y is the stock price as measured in
natural logarithm (In) stock price index or
the natural logarithm of the return on in-
vestment shares (of stock return, In), tisthe
stock return period ((P; - Pi.1 ) / P.1)), P is
the price of shares of period t and Py.; isthe
stock price of t-1 period. Variable X is the
real exchange rate as measured from the
natural logarithm exchange rates or return
the natural logarithm of the exchange rate
in which the exchange rate of the period t
return is ((Ex - Ex-1)/EX -1), EX is the pe-
riod t of exchange rate and the Ex;.; is the
exchange rate of period t-1, whereas & and
L& is the average empty (zero-mean), that
the seriesis not related to random error.
Hypothesis that exchange rates af-
fect stock prices, if supported by the data,
implies the null hypothesis should be re-
jected by calculating the value of F. If there
is a bi-directiona causdlity, the null hy-
pothesis is regected. To conduct the
Granger causality test, F-statistic values are
calculated based on the null hypothesis,
which is in equation (1) and (2) with both
coefficients b and d = 0. Because the results
from Granger causality test is sensitive to
the selection of lag length of time, the re-
sults are shown from the equations using
the minimum final prediction error (FPE).
This study uses the optima lag for each
variable. F-valueis calculated as follows:

_ (ESS; -ESS;)/m
(me=zmD - ESSY J(n-2m-1)

3)

where ESSz and ESS, are limited and
unlimited sum of sguared residuals for the
regression of causality is limited and is not
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limited, respectively, n is the total number
of observations and mis the number of lags
of each variable.

Johansen Co-integration Test

Johansen co-integration test is an estima
tion of the co-integration and error correc-
tion mechanism that may separate the inte-
gration of long-term relationships with
short-term. Therefore, the Johansen tests
will determine whether the relationship be-
tween stock price changes and changes in
exchange rates applicable to long-term and
short term accurately. One of the basic unit
root tests is that the researcher conducting
Johansen co-integration test to see whether
the combination of variables is aso co-
integrated.

Engle and Granger (1987) states
that a linear combination of two or more
non-stationary series might be stationary. If
such a stationary, or 1(0), linear combina-
tion exists, the two non-stationary time se-
ries are said to be co-integrated. The sta-
tionary linear combination is called the co-
integrating equation and may be interpreted
as a long-term equilibrium relationship be-
tween the variables (Harjito and McGowan,
2007). In this research, exchange rates and
stock price co-integration may happen at
the level of the first difference. Johansen
(1988) states that if two variables are co-
integration, then there must appear tempo-
ra causality in the Granger procedure to
follow among the variables related. The
result of this relationship is related at least
in uni-directional. This suggests two impor-
tant forces or channels that may cause
changes in these variables. One channels
indicates the response of one variable re-
lates to change in other variables, which is
viewed as the short-term interaction among
these variables. The other channel shows
the adjustment taken with a variable to cor-
rect any deviations from an equilibrium
path (Ibrahim, 2000)
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Vector Autoregression (VAR)

The vector autoregression (VAR) is gener-
ally used to forecast systems for interlock-
ing relationships in the time series and to
analyze the dynamic effects factor in a
variable system. VAR approach requires a
structural model by modeling each endoge-
nous variable in the system as a function of
lagged values of all exogenous variables in
the system. Mathematical form of VAR is:

Y =AYyt ..+ Ath.p+ BXi+ & (4)

where Y; is the k vector of endogenous
variables, X; is a d vector of exogenous
variables. A; .... A, and B are the coeffi-
cient matrix for the estimates, and & (error
term) is the vector of innovations that may
be correlated with each variable but not
correlated with their own lagged values and
uncorrelated with all variables that appear
on the right equation.

This study says that the stock price
(STOCK) and exchange rate (EXCH)
jointly determined by two variables VAR
and a constant only as an exogenous vari-
able. With two lagged values of endoge-
nous variables, the value of VAR is:

STOCK;= a;1 STOCK .1+ a;o EXCH 1

+ b11STOCK 12+ bis EXCH o

+ CL+ &1t (5)
a1 STOCK 1 +ap EXCH .1

+ b1 STOCK .o+ by EXCH ¢,

+ Crt+ &at (6)

EXCH; =

where a, b, c isthe parameter estimates.
Some advantages of using vector
autoregression as an anaysis tool to find
relationships between economic variables
are: (1) This model is simple, so research-
ers do not need to distinguish in detall the
variables used. (2) Simple estimate of
where the OLS (Ordinary Least Square)
can be implemented for different equality
through separate ways. (3) Forecast results
better than other, more complex models.
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(4) VAR andysisis aso avery useful ana-
Iytical tool, especially for understand the
(5) Relationship between economic vari-
ables.

Vector Error Correction Moddl (VECM)

The Vector Error Correction Model
(VECM) is limited from the VAR models
that have a co-integration limits for build-
ing specifications, which are aso designed
to use non-stationary data of known and
integrated. For example, there are two vari-
ables in a system with one co-integrating
equation and no lagged difference. Co-
integration equation is Y,; =BYy; and its
VEC moddl is:

A1 = (Y2, t1 - BY1 1) + €1t (7
A1 = P(Yora - BY1, 1) + E2¢ (8

In the example model, the only variable on
the right side of the equation is error cor-
rection term. In this model, two endoge-
nous variables Y14, Yoy, has an average val-
ues different from zero (non-zero means)
but the co-integration equation has a zero
intercept.

RESULTS DISCUSSION

This study tests the causality between the
exchange rate with the stock price index in
ASEAN-five using Engle-Granger causal-
ity and of Johansen co-integration tests for
the period of 1993 to 2006. The anaysis
begins by conducting unit root tests to de-
termine the stationary of data. Once sta
tionary at level data is known, anaysis is
continued to test the first and second hy-
potheses concerning the causality between
exchange rates and stock prices with Engle-
Granger causality test. The third hypothesis
is whether the relationship between ex-
change rates and stock prices took place in
the short term or long term, then tested on
the subsequent analysis of test Johansen co-
integration tests supported by the Vector
Autoregression (VAR) and Test Vector Er-
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ror Correction Mechanism (VECM). Some
tests to determine the causality between
exchange rates and stock prices above are
asfollows:

Unit Root Tests

Initial step in this analysis is to de-
termine the degree of integration of each
variable. The degree of integration is a
measure to see if a variable has a data rate
of the appropriate balance to be analyzed.
Unit root tests are used to determine sta-
tionary or equilibrium data used in the
analysis. Unit root test results are available
in Table 1.

Table 1: Unit Root Test

Table 1 shows the test of unit root
for the percentage change (return data) for
the exchange rate and stock price indicesin
the country of Indonesia, Thailand, Philip-
pines, Singapore and Maaysia. The left
side of the table shows the statistical testing
for circuit-level data and the right side
shows the test statistics for first differences
of the data. Both the datalevel and first dif-
ferences have been analyzed for the origi-
nal data, the changed datainto natural loga-
rithms and the percentage difference data
(the data exchange rate and stock return).
This is meant for indicating that the data
are stationary in the three typed/levels of
data.

ADF test for level

ADF test for first difference

Variable Original Log Return Original Log Return

Indonesia:

Exchange rate -1.954 -0.812  -7.369*** - 5.718*** - 6.545***  -18.146***
Stock Index -2.114*  -2.819**  -6.343***  -12.181*** - 13.452***  -14.236***
Thailand:

Exchange rate -0.812 -0.723  -7.886***  -13.721***  -14.241***  -16.714***
Stock Index -0.721 -0.792  -8.758***  -13453***  -13.153***  -15.670***
Philippines

Exchangerate 0.122 -0.262  -8912***  -15626***  -16.381***  -14.713***
Stock Index -1.326 -0.731  -8.247***  -13.153***  -13.257***  -14.2094***
Singapore:

Exchange rate -0.734 -0.823  -7.561***  -15.230*** = -15132***  -15251***
Stock Index -2.117 -2.149* -8.278***  -16.136***  -15.141***  -16.146***
Malaysia:

Exchange rate -0.729 -0.241  -7471%**  -14.217***  -13.832%**  -16.517***
Stock Index -1.702 -0.673  -6.812***  -14.951***  -10.783***  -16.195***

Notes: (1) *** indicates significant at 1% level, (2) ** indicates significant at 5% level, (3) * indicates sig-

nificant at 10% level
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Asshown in Table 1 on the left side
(datalevel), not al data from the five coun-
tries are significant for the type of origina
data (original) and the logarithm at 5% sig-
nificance level. At 1% significance level,
for the original data only happen in Indone-
sia alone, while for the logarithmic data in
countries of Indonesia and Singapore. This
means that if the data used is the original
data or logarithmic data, that data is not
stationary. In words, if we use 1% signifi-
cance level, the null hypothesis of unit
roots can not be rejected in the initial data
(level) especialy for this kind of original
data and the logarithm. Meanwhile, non-
stationary hypothesis can be rejected for
the percentage change data in all variables
for all countries at the 1% level of signifi-
cance. That is, data that can be used for fur-
ther anaysis is primarily the percentage
change data (return data). The right side of
Table 1 shows that statistical hypothesis
testing for non-equilibrium of the first dif-
ference of three types of data series can be
rejected in al cases for al countries at the
1% level of significance. The results show
that all data is balanced in the first differ-
ence. The result shows that the variables
increase from the order of one, or I(1).
Thus, this study analyzes data in the form
of income (return) for atest or other test of
Engle-Granger causality test, Johansen co-
integration, VAR, and ECM. However,
other data types in the form of logarithms
also analyze data on co-integration tests
and VAR Johansen.

Engle-Granger Causality Tests

This study uses Engle-Granger causality
test to analyze the relationship between
stock prices and exchange rates in the
ASEAN-five. Engle and Granger (1987)
shows that when the time series were clas-
sified with non-stationary, co-integration is
also in accordance with the analysis of sta-
tistical techniques. Table 2 shows the re-
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sults of Granger Causality Test using loga
rithms and data acquisition (return) for the
ASEAN-five. Each country's exchange rate
is paired with the country's stock index and
the stock index from other countries. This
means for linking to stock indices and to
find the causality relationship. For exam-
ple, the rupiah/USD is paired with the Ja-
karta Composite Index (JSI), Thailand
Composite Index (BSl), Manila Composite
Index (MSI), Straits Time Index (STI), and
Kuala Lumpur Composite Index (KLSI)
sequentially. From the causality test, the
results are found four aternative patterns of
causality that can be observed, namely: (@)
unidirectional causality from exchange
rates affect stock prices, (b) unidirectional
causality from stock prices to exchange
rates, (c) two-way causality from exchange
rate on stock prices and vice versa, and (d)
there is no causality between exchange
rates and stock prices.

The Thai Baht currency exchange
rate does not influence the stock price in-
dexes of other countries in the ASEAN-
five, including it's own stock price index.
However, the Thailand stock index posi-
tively influences Baht currency. Baht cur-
rency exchange rates actually affect the
Philippines stock price index. Philippine
peso aso does not affect the stock price
index in the countries of ASEAN. Peso cur-
rency only significantly influence the Ja-
karta stock price index (JSI) and Bangkok
stock price index (BSI). The stock price
index in Bangkok has bi-directional causal-
ity with Philippines peso.

Malaysan Ringgit does not signifi-
cantly influence stock market index in
ASEAN. There is evidence of uniderectional
relationship, namely from Kuda Lumpur
Stock Index to Maaysan Ringgit. This
might be caused by the application of fixed
exchange rate against US Dollar adopted in
Maaysa
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Table 2: Result of Engle-Granger Causality Test
Variable Logaritm Data Return data

F-Statistic Probability F-Statistic Probability

Indonesia:
Rupiah —JS| 3.73223 0.02361** 12.1035 6.1E-06***
JSI — Rupiah 6.21567 0.00921*** 6.31498 0.00612***
Rupiah —BSI 0.78341 0.50949 167251 0.21872
BSI — Rupiah 10.39811 1.2E-05*** 8.29836 0.00025***
Rupiah—MSl 6.12833 0.00275*** 4.43924 0.03236**
MSI — Rupiah 1.02371 0.18767 1.65187 0.18924
Rupiah — STI 10.17824 3.6E-05*** 10.2186 1.6E-5%**
STI —Rupiah 1.53875 0.45297 0.87354 0.49532
Rupiah —KLSI 11.11678 0.03461** 10.36531 4. TE-5***
KLSI — Rupiah 3.18765 0.46728 0.92964 0.39536
Thailand:
Baht —BS 0.81419 0.62923 1.28732 0.62865
BSI —Baht 4.78249 0.00218*** 418731 0.00287***
Baht — JS| 2.82054 0.07298* 0.58921 0.45712
JS| — Baht 2.23409 0.36844 8.48738 0.00191***
Baht —MS 2.78347 0.04627** 2.35829 0.07862*
MSI — Baht 0.55387 0.47851 2.18926 0.17636
Baht — STI 1.98351 0.38273 2.89637 0.27816
STl — Baht 0.56432 0.67321 0.54147 0.52938
Baht —KLS 5.78112 0.03422** 1.81762 0.31782
KLSI — Baht 0.56287 0.87928 0.78366 0.78622
Philippines:
Peso — M SI 3.13872 0.06252* 2.14531 0.78356
MSI — Peso 231124 0.09231* 2.32718 0.29818
Peso — JSI 7.65432 0.00093*** 5.87328 0.00231***
JSI — Peso 0.34872 0.68273 2.52671 0.38762
Peso —BSl 2.68364 0.08763* 2.86273 0.78276*
BSI — Peso 8.45689 3.7E-05*** 5.28374 0.01597**
Peso — STI 0.26718 0.62763 1.87260 0.42567
STl — Peso 1.98276 0.23982 0.97256 0.42676
Peso — KLS 2.76535 0.08436* 1.04352 0.42686
KLSI — Peso 7.92887 3.98821 0.69833 0.42717
Singapore:
Dollar Singapore - STI 8.76450 8.76450 11.1973 2.5E-03***
STl — Dollar Singapore 2.10027 2.10027 0.76253 0.51673
Dollar Singapore - JSI 5.47859 5.47859 5.43874 0.00083***
JSI — Dollar Singapore 0.57289 0.57289 0.27948 0.78475
Dollar Singapore - BSI 8.52876 8.52876 2.17836 0.08579*
BSI — Dollar Singapore 0.68971 0.68971 2.12983 0.06374*
Dollar Singapore - MSI 3.84754 3.84754 5.45968 0.00073***
MSI — Dollar Singapore 3.72637 3.72637 3.98385 0.03874**
Dollar Singapore — KLSI 8.87364 8.87364 8.98344 0.00053***
KLSI — Dollar Singapore 2.19736 2.19736 5.78377 0.03647**
Malaysia:
Ringgit — KLSI 0.46578 0.49023 1.34583 0.23848
KLSI — Ringgit 3.28374 0.04571** 4.65351 0.02747**
Ringgit — JSI 2.73647 0.09307* 0.89381 0.45265
JSI — Ringgit 1.23588 0.27540 8.23579 0.00060***
Ringgit—M Sl 3.65129 0.02663** 2.79834 0.05838*
MSI — Ringgit 0.53646 0.45346 1.63790 0.18371
Ringgit — STI 1.54671 0.36479 1.63781 0.28371
STI — Ringgit 0.98364 0.76477 0.68277 0.55723
Ringgit — BSI 2.28738 0.08497* 1.79761 0.17821
BSI — Ringgit 1.18728 0.26736 0.87287 0.56277

Notes: (1) *** indicates significant at 1% level, (2) ** indicates significant at 5% level, (3) * indicates sig-
nificant at 10% level, (4) JSI is Jakarta Stock Index (Indonesia); ST is Straits Time Index (Singapore); BSI
is Set Stock Index (Thailand); MSI is Manila Stock Index (Philippines) and KLS| is Kuala Lumpur Stock

Index.
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Singapore dollar is evident to be a
strong currency in the ASEAN region. This
is apparent from the test results of causality
that affect changes in stock indexes in all
ASEAN-five. This situation shows that the
Singapore dollar had a dominant influence
in the region. However, the stock index in
Singapore does not significantly affect the
stock indices of other countries. This fact

Johansen Co-integration Test
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shows that the Singapore dollar strongly
affects index of stocks of other countries.
Meanwhile, Singapore stock index (STI)
does not affect other countries stock in-
dexes. Even the stock index in Singapore
does not affect the Singapore dollar. There-
fore, the causality relationship between ex-
change rate and the Singapore stock index
uni-directional in nature.

Table 3: Test of Johansen Co-integration between Exchange Rates and Stock Indexes-
for Types of Data Created L ogarithms and Percentage Change (Return)

Data L ogarithm Per centage change (return)
Countries/variable
Eigenvalue LRratio Eigenvalue LR ratio
Indonesia:
Rupiah —JSl 0.037281 17.65255* 0.171823 152.67¢
Rupiah — BSI 0.032671 13.87625 0.187344 165.1625**
Rupiah —MSl 0.018272 7.67277 0.151876 143.1672**
Rupiah — STI 0.030828 9.98372 0.185637 160.4255**
Rupiah - KLS| 0.026738 8.97332 0.178737 158.0021**
Thailand:
Baht — BSI 0.031517 12.98725 0.167378 164.8216**
Baht — JSI 0.038516 18.62761* 0.144562 134.5673**
Baht — MSI 0.021072 8.012881 0.154145 152.5631**
Baht — STI 0.019626 7.973662 0.162547 162.1325**
Baht —KLSI 0.022682 8.282633 0.151325 149.6728**
Philippines:
Peso —MSI 0.025732 8.542563 0.178736 172.1872**
Peso — JSI 0.036915 16.16253* 0.171562 151.9861**
Peso — BSI 0.017526 7.952676 0.217827 201.0231**
Peso — STI 0.016253 7.262776 0.166752 148.2421**
Peso —KLSI 0.021456 8.142752 0.152637 143.7673**
Singapore:
Dollar Sing — STI 0.012318 8.736721 0.161329 156.2523**
Dollar Sing —JS| 0.036742 16.56732* 0.127354 122.3461**
Dollar Sing—BSl 0.022317 15.53472 0.165241 161.6527**
Dollar Sing—MSl 0.010927 7.167370 0.152617 152.7381**
Dollar Sing—KLSI 0.021873 13.872892 0.156779 155.9627**
Malaysia:
Ringgit —KLSI 0.022174 11.86273 0.178342 164.3722**
Ringgit —MSI 0.029982 15.72566* 0.170345 162.5626**
Ringgit — JSI 0.016982 9.652770 0.201874 200.1846**
Ringgit —BSI 0.015774 8.468726 0.168255 160.4533**
Ringgit — STI 0.018728 9.896378 0.187388 165.4887**

Notes: (1) ** indicates significant at 1% level, (2) * indicates significant at 5% level, (3) The significance
level of LR test shows two co-integration equations at level5% level.
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Engle and Granger (1987) showed that a
linear combination between two or more
non-stationary variables can be balanced. If
such a balance is valid or 1(0), those vari-
ables are said to be cointegrated. Test re-
sults of Johansen co-integration can be seen
in Table 3.

Table 3 shows the co-integration
test results on return data. It can be seen
that al the statistics of co-integration be-
tween exchange rates and stock price index
are statistically significant at 1% level. This
means that in the long term there is a co-
integration between all exchange rates and
returns of stock pricesin ASEAN-five.

Vector Autoregression (VAR)

Vector autoregression (VAR) is used to
predict the systems of interrelated time se-
ries and to analyze the dynamic impact of
random noise on variables system. Test re-
sults of vector autoregression (VAR) can
beseein Table 4.

Table 4 shows that only lagged val-
ues of endogenous variables that appear on
the right side of each equation. Therefore,
there is no simultaneous issue in the equa
tion and OLS to estimate the proper tech-
nique. Notice on the assumption that fac-
tors unrelated disorders are not limited se-
ries, because of seria correlation that can
be absorbed by adding more lag factor Y
that exists.

Table 4. Results of Vector Autoregression Estimates

Per centage of return change

Variable RIS RBSI RMSI RSTI RKLS
LJSI(-1) -0.129432 -0.089482 0.014729 0.015221 0.023764
(-2.610) (-1.79822)" (0.23520) (0.37560) (0.76382)
LJSI(-2) 0.047896 0.000408 0.079065 0.074641 0.086226
(0.95763) (0.00813) (1.25171) (1.82610) (1.76376)
LBSI(-1) 0.065322 -0.038056 0.117418 0.037938 0.031268
(1.3114)" (-0.76059) (1.86472) " (0.93106) (0.87266)
LBSI(-2) 0.045980 0.098430 0.134182 0.065291 0.076621
(0.94716) (2.02047) ™ (2.18861) " (1.64571) " (1.78271) "
LMSI(-1) 0.087776 0.082434 0.108450 0.027014 0.189214
(2.269) (2.12069) (-2.2169) (0.85337) (0.65257)
LMSI(-2) 0.055039 0.051664 -0.055836 -0.066045 -0.066045
(1.4560) " (1.36193) (-1.16959) (-2.13785) " (-1.76285)
LSTI(-1) 0.015847 0.280478 0.328153 0.068353 0.067745
(0.24828) (4.3788) " (4.0703)"" (1.31031)" (1.45231) "
LSTI(-2) 0.025238 -0.013224 0.243362 0.022159 0.032619
(0.38422) (-0.20061) (2.9336) " (0.41278) (0.56277)
LKLSI(-1) 0.026377 0.271422 0.298353 0.037483 0.129336
(0.45822) (4.3876) " (4.1283)" (1.42931)" (1.45526) "
LKLSI(-2) 0.032298 -0.187724 0.262562 0.164559 0.056733
(0.38873) (-0.31061) (2.8562)"" (0.48238) (0.67377)
LRUPIAH -0.104016 -0.077625 0.079997 0.078629 0.078629
(-1.698) (-1.26321) (1.03442) (1.57119)" (1.57119)"
LBAHT -0.069658 -0.119119 -0.063682 0.029291 0.029291
(-0.87438) (-1.48997)" (-0.63294) (0.44990) (0.44990)
LPESO -0.052048 -0.028678 -0.950545 -0.138229 -0.138229
(-0.67326) (-0.36965) (-9.7358) " (-2.18786) (-2.18786)
LDOLLAR -0.020332 -0.030155 0.047640 -0.037796 -0.037796
(-0.83515) (-1.23429) (1.54948)" (-1.89967) " (-1.89967) "
LRINGGIT -0.031762 -0.032765 0.103740 -0.054166 -0.037668
(-1.17715) (-1.27259) (1.66788) " (-1.96728) " (-1.82873) "

Notes: (1) *** indicates significant at 1% level; (2) ** indicates significant at 5% level; (3) * indicates sig-
nificant at 10% level; (4) Entriesin parentheses are cal culated values compared to the critical values.
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Vector Error Correction Model (VECM)

Table5: Results of Analysis of Vector Error Correction

Error Correction: D(RJSI) D(RBSI) D(RMSI) D(RSTI) D(RKLSI)
CointEql -0.008476 0.003425 -0.056212 0.027092 0.054256
(0.00342) (0.07626) (0.00562) (0.02456) (0.01234)

(-1.52671) (0.06274) (-10.2596) (3.67277) (2.56266)

D(RJSI(-1)) -0.756281 -0.095194 0.059609 -0.008435 0.027675
(0.04726) (0.04710) (0.05550) (0.03788) (0.04516)

(-16.4536) (-2.02098) (1.07403) (-0.22270) 0.562771

D(RJSI(-2)) -0.383620 -0.056949 0.150793 0.060918 0.134258
(0.04183) (0.04637) (0.05464) (0.03729) (0.08567)

(-7.92877) (-1.22814) (2.75992) (1.63369) (1.45266)

D(RBSI(-1)) 0.045637 -0.722976 -0.123817 0.030505 0.055425
(0.08376) (0.04879) (0.05749) (0.03924) (0.06728)

(0.68083) (-14.8179) (-2.15375) (0.77748) (0.35678)

D(RBSI(-2)) 0.028376 -0.280349 -0.053348 0.029904 0.022784
(0.04839) (0.04689) (0.05525) (0.03771) (0.09822)

(0.56738) (-5.97837) (-0.96550) (0.79302) (0.37482)

D(RMSI(-1)) 0.078388 0.048745 -0.087505 -0.161249 -0.183349
(0.07388) (0.06118) (0.07208) (0.04920) (0.28720)

(1.63456) (0.79679) (-1.21393) (-3.27770) (-4.77378)

D(RMSI(-2)) 0.045662 0.070651 -0.084019 -0.151506 -0.347809
(0.05735) (0.04163) (0.04905) (0.03348) (0.06535)

(1.45366) (1.69712) (-1.71286) (-4.52570) (-5.22870)

D(RSTI(-1)) -0.354633 0.230941 -0.794436 -0.339515 -0.367225
(0.05366) (0.09758) (0.11498) (0.07847) (0.11928)

(-1.45264) (2.36658) (-6.90923) (-4.32655) (-3.67355)

D(RSTI(-2)) -0.128736 0.114713 -0.324053 -0.128301 -0.115626
(0.07723) (0.07135) (0.08406) (0.05737) (0.25652)

(-1.65619) (1.60785) (-3.85480) (-2.23629) (-1.25622)

D(RKLSI(-1)) 0.085366 0.046738 -0.076277 -0.172849 -0.256227
(0.05592) (0.05627) (0.06728) (0.04256) (0.26782)

(1.52766) (0.78736) (-1.32655) (-3.17266) (-4.67288)

D(RKLSI(-2)) 0.036721 0.080301 -0.078289 -0.162552 -0.246366
(0.05632) (0.05366) (0.05627) (0.03562) (0.03848)

(1.35276) (1.71829) (-1.73772) (-4.25897) (-5.15426)

C 6.73E-04 1.03E-05 0.000339 -1.88E-06 -1.88E-06
(0.00012) (0.00034) (0.00040) (0.00028) (0.00028)

(0.16451) (0.02992) (0.83850) (-0.00683) (-0.00683)

RRUPIAH -0.083467 -0.060392 0.097684 0.087777 0.087777
(0.06377) (0.07080) (0.08342) (0.05693) (0.05693)

(-1.19872) (-0.85305) (1.17104) (1.54184) (1.54184)

RBAHT 0.000387 -0.045782 0.007761 0.074506 0.074506
(0.08474) (0.09086) (0.10706) (0.07307) (0.07307)

(0.00251) (-0.50387) (0.07249) (1.01970) (1.01970)

RPESO -0.002961 0.045030 -0.917704 -0.093501 -0.093501
(0.08728) (0.08907) (0.10494) (0.07162) (0.07162)

(-0.04255) (0.50558) (-8.74468) (-1.30548) (-1.30548)

RDOLLARSING -0.029378 -0.026756 0.028354 -0.053046 -0.053046
(0.03450) (0.02795) (0.03293) (0.02248) (0.02248)

(-0.73626) (-0.95727) (0.86096) (-2.36010) (-2.36010)

LRINGGIT -0.04526 0.053674 -0.898284 -0.072881 -0.637741
(0.06253) (0.07365) (0.24536) (0.06277) (0.10927)

(-0.04561) (0.51762) (-0.67272) (-1.29836) (-1.23908)

R-squared 0.456324 0.416752 0.587364 0.387366 0.345637
Adj. R-squared 0.415671 0.383564 0.528745 0.305367 0.328612
Sum sg. resids 0.029765 0.030311 0.042082 0.019601 0.019601
S.E. equation 0.007685 0.007755 0.009138 0.006236 0.006236
Log likelihood 1793.967 1789.263 1704.281 1902.170 1902.170
Akaike AIC 1794.021 1789.317 1704.335 1902.224 1902.224
Schwarz SC 1794.136 1789.432 1704.450 1902.339 1902.339
Mean dependent 1.36E-07 -4.55E-06 8.31E-07 -4.62E-06 -4.62E-06

S.D. dependent 0.010053 0.009949 0.013383 0.007545 0.007545




Testing The Relationship Between Exchange.. .(Harjito) 193

VECM is a restricted VAR which
has a limitation of cointegration. Therefore,
this model is designed for non-balanced
series which are cointegrated. The specifi-
cation of VEC restricts the cointegration
relationship while alowing sort term dy-
namics. Cointegration is known as a repre-
sentation of error correction because the
deviation from long term equilbrium is cor-
rected in steps through a series of long term
adjustments. The results of VECM is avail-
ablein Table5.

Table 5 shows that most of the co-
integration between exchange rates and
stock price index was not significantly as-
sociated with a reduction in acquisition
rate. For example, the coefficients of coin-
tegration equations are significant for MS
and STI but not for JSI or BSI and KLSI.
Cointegration between Peso/USD and Ma-
nila Composite Index is improved with the
revenue in Peso/USD of 92%. Cointegration
between Peso/USD and BSI isimproved with
the revenue in Peso/USD of 5%. There is no
corrction which is statistically significant
for cointegration between the rest of the
markets for those exchange rates.

CONCLUSION

The purpose of this study was primarily to
test the causality between the exchange rate
with the stock price index in the ASEAN-
five (Indonesia, Singapore, Thailand, the
Philippines and Malaysia) using Engle-
Granger causality test and co-integration
test of Johansen. The research was con-
ducted for the period of 1993 to 2006. The
first step in the data analysis was conduct-
ing unit root tests to determine stationarity
of datato be used, then followed by testing
causal relationships between exchange
rates and stock prices with Engle-Granger
causality test. To determine whether the
relationship between exchange rates and
stock prices took place in the short term or
long-term, Johansen co-integration tests
was conducted. The final step was estimat-
ing the Vector Autoregression (VAR) and

Test Vector Error Correction Mechanism
(VECM).

The main results of this study sug-
gested that the causality in both directions
(bi-directional) and one direction (uni-
directional) present in the regression mod-
els linking exchange rates with stock prices
or stock prices with exchange rates. The
results from Engle-Granger causality tests
showed that the data in both natural loga-
rithm and return data did not provide sig-
nificant different results. The results
showed that two-way causality relationship
are evident only between the value of the
currency and the Jakarta Stock Index (JS).
Bi-directional causalty across countries was
evident between Peso and BSI, and be-
tween Singapore Dollar and BSI. The Sin-
gapore Dollar was found to be the strongest
currency in ASEAN. Singapore Dollar aso
had bidirectional causality with MSI and
KLSI.

The long term relationship between
exchange rates and stock price was tested
using Johansen cointegration procedure.
The results from the bivariate model using
Johansen procedure showed that for return
data, there was an evident of cointegration
between stock price index and exchange
rates for al countries in the study. VAR
analysis showed that each stock price index
is explained by other stock price indices.
The results showed that there existed a
cointegration between stock markets in the
five countries. In addition, based on per-
centage change data (return), there existed
cointegration between stock price and ex-
change rates. The anaysis also suggested
that stock price and exchange rates were
not suitable to improve deviation in the
long run relationship, except for the correc-
tion of Singapore Dollar for STI and
Rupiah correction for JSI.

The use of Ordinary Least Squares
in time series economic might resulted in
spurious results. Therefore, the use of
Engle-Granger causality method in this re-
search was more appropriate.
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Some recommendations are pro-
posed in this paper: (1) The results can be
used as a reference in the study causality
between exchange rates and stock prices.
(2) Future research regarding the causality
between exchange rates and stocks price

relevant control variables, such as eco-
nomic variables which might influence ex-
change rates of stock prices. (3) Future re-
searches might confirm the suggestions in
this study by anayzing other stock index
and currencies from other countries.

would be better if accompanied by other
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